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If it doesn't seem a good time to
celebrate, think back 100 years.
Times weren't good then, either

This is the centennial of SDSU, its 100th
year of serving this state and nation.
A winter without moisture, inflation, the·
unrelenting economic stresses on family
farms and mainstreet businesses that each
one of us feels, even if indirectly-to many of
us the present looks bleak, the future worse,
and it doesn't seem a fitting time to throw a
centennial celebration.
In 1862, the"present" was the anguish of
states at war with each other. Yet in the
midst of the most serious crisis the nation
had ever faced, Congress took the time to
plan for. future generations.
It passed, and President Lincoln signed, the
Morrill Act, providing for a land-grant college
in each state to teach agriculture and the
mechanic arts.
Nineteen years later, faith in the future
was more evident than anything else when
SDSU started up in 1881. The school had no
building until 1883, no students until 1884.
For agricultural equipment, this ag and
mechanic arts college possessed a buckboard
and a roan horse.
That faith was echoed in Washington
again, when the 1887 Hatch Act provided
federal funds for an experiment station in
each state. Today, state and private funds
provide about four out of every five dollars of
experiment station money.
Confidence in the new little colleges, hope
their children would receive a good education
were not enough for most farmers and
ranchers at the turn of the century. They
knew they needed vast amounts of
agricultural information themselves, the
information that was accumulating at land2

grant schools but was not coming off campus
to those who needed it.
So, in 1914, more federal legislation, the
Smith Lever Act, was passed, providing for
the Cooperative Extension Service. Now
information from the college would spread
out to the people who could use it.
This completed the triad-teaching,
research, Extension. It has become the model
for educational systems in practically every
developing country.
The basic philosophy is still the same;
assisting farmers and ranchers and
homemakers in providing food and fiber and
in improving the quality of life. If SDSU has
grown, it has been because of the more
complex needs of a growing and more diverse
population and because it has shown its
capability to handle the tasks assigned it.
So SDSU is young graduates, 4-H youth,
homemakers' clubs, beef cattle performance
testing, new crop varieties, community
planning. It is more than hope for the future;
it is the means to reach it.
True, we face energy and water shortages,
inflation, and some perils we don't even know
yet.
But are things any worse now than during
the Civil War when a nation had split apart
and the land-grant system was born? Or any
worse than in the 1880's when 17
" collegiate " students gathered at a new
school on a prairie hill?
We don't honor those who came before us
or do ourselves any credit if we have less
faith in ourselves, our institutions, and our
future . It's time to start SDSU confidently on
D
its way to its 200th year.
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have be_e n busy-with promises of health,
vitality, the good life.
We're led to believe that we all need
improvement in our health and nutrition. And
that somewhere there's a diet or a pill that
will answer all our needs.
Or the needs of our children. Don't we
want them to grow up strong and healthy?

RDAs are just guidelines, but
workable. How close do we come?
The meat and potatoes truth is this: A wide
variety of foods from each food group is what
we, and our children, need. Supplements
can't include some micronutrients that
nutritionists know little a·bout.
It's best to have small servings of many
different foods each day, rather than large
servings of a few foods.
But when a child consistently balks at
vegetables, it's comforting to reach for the
vitamin supplements. In many cases they're
what he needs.
.
But not in every case.
Good nutrition is highly individualized.
Recommendations based on anything less
than personal tissue and fluid analyses are
only estimates. The Recommended Dietary
Allowance (RDA), as defined by nutritionists,
is the level of intake of an essential nutrient
considered to be adequate to meet the known
nutritional needs of practically all healthy
persons (Table 1 ).
But many factors change nutrition
needs-age, height, sex, body size, health,
genetic makeup, stress, and activity level.
RDAs don't mean a great deal when
considering your own child's needs. They're
only guidelines.
So how close are South Dakotans to the
Table 1. Averaged over a week, children's normal food
consumption alone matched or exceeded RDA for most

vitamins and minerals without added suppleme'?t.s.

Var/ables

7-daymeans
Wlthout 1
Wlth 1

calcium, mg
Iron, mg
Vitamin A, I.U.
Thiamine, mg
Riboflavin, mg
Niacin, mg
Ascorbic acid, mg

1038
10.7
3669
1.02
1.89
14.3
73.8

1

1

1045
11

4110
1.2

2.04
18.3
81.3

Without vitamin and mineral supplements.
With vitamin and mineral supplements.

RDA
800
10
3300
1.2
1.2
16
40

national guidelines? Should we be more
concerned ·about our children's diets? Former
graduate student and instructor in SDSU's
Nutrition and Food Science Department
Janice R. Jensen went back to fifth grade to
find out.
Determining the need for vitamin and
mineral supplements was not the main thrust
of Jensen's research. She analyzed diets
based on the RDAs, and looked for patterns
formed on the basis of school (in Brookings)
attended, since each school attracted a
different socio-economic group. She compared
the nutrients available in the school lunch,
bag lunch, and lunch eaten at home.

•

Deficiencies didn't link with
family's income or education
Other studies of midwest populations have
found vitamin A and ascorbic acid to be
problems and that there was a connection
between low levels of intake and a family's
income and the mother's level of education.
Brookings didn't fit this pattern. Jensen
could make no connection between vitamin
intake and the mother's education; probably
because mothers in the study uniformly had a
high level of education (just over 12 years
average). Family income also was higher than
average, and there was not enough variation
in it to measure· statistically.
Jensen's study was part of a larger one
seeking to identify a possible need for more
extensive nutrition education in grade
schools. This may be the most profitable
place to teach good nutrition. Even when we
know the consequences, we often continue in
any poor eating habits we have picked up,
just because they're habits. To make diet
changes most easily, the person must be
reached early in life before habits are
ingrained; research has shown this.
Fifth-graders were chosen for the survey
because they were old enough to follow the
instructions and they were young enough that
they weren't likely to try to manipulate the
results.
The 60 students involved kept food diaries
and food recalls for 9 days, although only 7
days were used for the results. (The extra
days provided time for the students to get
used to the directions and to provide for
absences.)
The results were keyed into a computer
and diets were analyzed with and without the
vitamin and mineral supplements.

4
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Sometimes it's easier to avoid tantrums
and crying jags and offer vitamin and
mineral supplements instead of a food
the child is dead set against. You will
have to establish, however, the line between beneficial supplementary value
and dependency, since this is the age
when lifetime eating habits are formed .
The wisest choice is a wide selectionsmall portions-from all food groups
each day. They provide micronutrients
that supplements can't.

Some were taking supplements,
but not the ones they needed

"Vitamin and mineral supplements were
taken by 23.3% of the children in this study,"
Jensen said.
There were many brands of supplements,
with different nutrients and different
proportions of nutrients. However, the
majority included vitamin A, thiamin,
riboflavin, niacin, and may or may not have
included ascorbic acid and iron.
"Vitamin and mineral supplements were
not necessary for 21 % of the children tl~king
them, as measured by the comparison of their
dietary record and the RDA," Jens en said.
However, over one third of these children's
diets were improved by the supplements and

met the RDAs in all nutrients. The remaining
students failed to meet RDAs even with
supplements.
"The problem with some kids is that they
were taking supplements but weren't taking
the ones they needed. Research shows
growing evidence that even water soluble
vitamins (the Bs and C) can reach toxic
levels. The right supplement choice could be
crucial.''
Jensen was particularly concerned a bout
one student who, although he had an
adequate diet, took four supplements daily.
"I didn't feel the diet was unusual at all. It
consisted of ordinary foods and fit the
pattern of the basic food groups," Jensen
said.
"This student's parents, however, were

5

Table 2. Most students were not low In all vitamins and minerals 'examined. ~nd the RDA Itself Is
_generods. A child with high or low numbers would be a prime target for n"trltlon education.

Sample
children
In study
Calcium
(In code) RDA:800 mg

w1

Iron
10mg

Vlt. A
3300 IU

Riboflavin
1.2mg

Niacin
16mg

934
934

13.2
13.2

1848

0.88

4705

2.02

1.63
3.05

11.2
22.(,

1-05 W
V

971
971

12.9
12.9

1853
2567

1.50
1.67

1.88
2.10

18.0
19.4

93

1-19 W
V

1078
1078

11.4
11.4

7443

7943

1.0
1.12

2.25
2.43

17.8
19.8

68
77

1-22 W
V

1029
1029

12.0
12.0

2765
6265

0.91
2.01

1.81
3.01

15.6
30.6

81
121

1-25 W
V

826
826

4.2
9.9

1742
3742

0.68
1.31

1.26
1.95

5.1
13.7

100

2-26 W

304
304

8.2
16.7

2763
5763

0.76
1.7

0.76
1.78

11.2
24.0

93
127

2492
4207

0.67
3.53

1.56
1.56

13.2
41.8

37
37

V
2-31 W

V
2-38 W

V
2-40 W

V
2-47 W

V
2-49 W

V
3-54 W

V
3-57 W

V
3-69 W

V

829
829

7.9
7.9 '

62

90
84

77

715
715

13.3
13.3

5052
8552

1.07
2.17

1.74
2.94

19.3
34.3

165
205

1254
1254

13.1
13.1

3468

3468

1.41
1.41

2.15
2.15

17.3
17.3

174
259

1346
1353

26.2
26.2

10,647
13,161

1.23
1.23

2.54
2.54

18.6
18.6

131
174

910
910

9.5
9.5

3195
4624

0.66
0.95

1.61
2.04

10.7
13.5

15
32

1074
1074

11.6
21.6

3785
7285

1.51
2.61

2.12
3.32

16.9
31.9

192

1229
1229

11.4
11.4

3690
4404

1.14
1.28

2.33
2.54

16.3
17.8

54
63

816
816

8.2
8.2

2638
4067

0.88
1.74

1.53
2.24

9.9
15.6

34
49

1

W without vitamin and mineral supplements.

2

V with vitamin and mineral supplements.

concerned about nutrition. The student took
four different pills per day-1 cod liver oil
(vitamins A and D); 1 vitamin C; 1 bone meal
(calcium); and i kelp (iodine)."
The vitamin A level with the supplements
was 13,161 IU. The RDA for vitamin A is
3300 IU (Table 2, code 2-47).

An OD on supplements can happen;
it won't with a regular, good diet

Will damage show up in the long run from
such high dosages now?
"Vitamin A is fat soluble. It's stored in the
fat cells of the body, not flushed out daily as

•

Vlt.C
40mg

V2

1-04

6

Thiamine
1.2mg

f '

95

are the water soluble vitamins," she said.
"Many nutrients can be toxic if consumed in
too large quantities, or if they build up in the
body over a long time."
The vitamins and minerals in the foods we
eat don't occur in great enough quantities to
cause nutrient toxicity, she said.
"But large doses of supplements certainly
can cause such toxicity for some nutrients
and some individuals."
So good nutrition becomes less a game of
chance and more a result of common sense
and a variety of foods.
Spinach on the menu tonight?
D
The writer is Susan Kirkvold-Ivey, assistant information
specialist in the Ag Information Office.
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Although all growth stages of sunflowers
can be affected, symptoms are most common
at flowering. or later. At this time the root
system is at its maximum size, and therefore
has the greatest chance of coming in contact
with sclerotia in the soil.
The fungus can spread from infected roots
to the stalk, quickly disintegrating the pith
and covering the outside, giving the stalk a
white, blanched look. hi severe cases, the
outside of the stalk and root system is
covered by a white cottony mass of mycelium
and abundant black sclerotia. Sclerotia are
also produced inside rotted stalks. The
presence of sclerotia is diagnostic of this
disease.
The second disease caused by S.
sclerotiorum is head rot, more of a problem in
areas where abundant rainfall and high
humidity during the growing season favor the
disease. In 1980, head rot was common in
parts of North Dakota where 4-6 inches of
rain fell late in the season.
Under these conditions, sclerotia nearer
the soil surface germinate and produce tiny
mushroom-like structures called apothecia.
These in turn produce spores which can land
on sunflower heads, germinate, and quickly
produce mycelium which rots the tissue.
Often the head is totally destroyed by the
fungus, and all that remains is the bare end
of the flower stalk. As in the wilt phase, the
fungus produces large amounts of white
mycelium and sclerotia on the rotted tissue.
There aren 't any resistant varieties yet , says Marty Carson ,
SDSU plant scientist. But if you set up a long rotation, say 4 or
5 years, and avoid the many other crops and weeds that can be
host plants, most sclerotia in the soil will die off before
sunflowers are again planted . Also try planting at low
populations and leaving trash on the ground over winter.

several disease problems have already
become important.
The diseases that could be most
devastating are ca used by S. sclerotiorum.
Whether it's head· rot or stalk rot,
look for the telltale sclerotia

This fungus can cause at least two distinct
diseases of sunflowers, depending upon the
plant part it attacks. In the north-central
states, the root and stalk rot phase, called
Sclerotinia wilt, is perhaps the most
important. When sunflower roots come in
contact with the sclerotia, they germinate,
producing mycelium (white cottony thread-like
material) which attacks and spreads through
the roots, killing the tissue rapidly as it goes.
The plant wilts and dies swiftly.
8
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No resistant varieties are ready;
so we must use cultural controls

Obviously, if plants are killed by wilt
before seed set has occurred, the loss will be
complete. Likewise, heads that are completely
rotted away will not contribute to yield.
Plants killed before seed filling is complete
will produce light, chaffy seed.
Fortunately, it is rare that 100% of the
plants in a field will be infected.
Control of Sclerotinia wilt and head rot is
complicated by the great number of other
plants that are also vulnerable and by the
sclerotium's long life in the soil; 361 different
species in 64 different plant families have
been reported to be hosts of this pathogen.
Important hosts besides sunflowers include
lettuce, dry beans, peanuts, forage legumes,
soybeans, and rapeseed. Other hosts include
many vegetable and ornamental crops, trees,
shrubs, and many weeds. That's what makes
the rotation sequence so important: it must be
devised to avoid other host crops. That isn't
guaranteed to lick the problem; S.

•

The little black pellets, called sclerotia, are diagnostic of stalk
rot. The fungus can quickly disintegrate the interior of the
stalk , causing wilt and rapid death . Another manifestation of
the disease is head rot , which can destroy the total sunflowe r
head .

sclerotiorum can reportedly survive in the soil
for 10 years under favorable conditions,
although 4 to 5 years is more common. A long
rotation usually works.
It is currently recommended in Canada that
sunflowers not be grown on a field that has
been in a host crop within the last 5 years.
Good crops for a sunflower rotation scheme
include such non-host crops as the grasses
(corn, wheat, durum, and barley).
Although the incidence of Sclerotinia
problems in South Dakota has been quite low
so far, the experiences of growers in the Red
River Valley of Canada, North Dakota, and
Minnesota should be a warning about using
short rotations in sunflower production.
Another cultural practice that can reduce
the survival of sclerotia in the soil is to leave
crop debris on the soil surface. Sclerotia that
are buried deep in the soil have a much
greater survival rate than those near the soil
surface.
Using lower plant populations also
helps-in two ways. First, it hastens drying of
the soil surface and reduces development and
survival of apothecia. Second, the greater
distances between plants reduce the chance
of the pa tho gen spreading from diseased
plants to adjacent healthy plants.

So use plant populations at the lower end
of the recommended range and space plants
uniformly to reduce the incidence of this
disease.
Disease resistant hybrids would be an ideal
way to control losses to this disease, but so
far, hybrids with high levels of resistance are
not available.
There appears to be some genetically
controlled resistance, and selection for
resistance to Sclerotinia is underway in
disease nurseries of both publicly and
privately financed sunflower breeders.
Resistance to Sclerotinia will be a major
objective of the sunflower pathology and
breeding programs recently established at
SDSU.
While commercially available hybrid
sunflowers with high levels of resistance are
still many years away, the prospe~ts look
bright for this approach to disease control.
Another interesting proposed method of
controlling Sclerotinia diseases is by so-called
"biological control" measures. Researchers in
Manitoba have successfully reduced losses by
inoculating field plots (naturally infested with
Sclerotinia) with a fungus that can parasitize
sclerotia in the soil. This hasn't been worked
out yet on a large scale for practical
agriculture, but it's a method that may be
useful in the future.
Common-sense methods for wilt
and rot work on other diseases, too

If disease and insect pest problems don't
discourage growers, sunflowers will continue
to grow in South Dakota. Until the disease
resistant hybrids and possibly biological
control come along, growers can reduce the
probability of yield losses to Sclerotinia wilt
and head rot by using three management
tools: (1) rotation, growing sunflowers only
once every 4 to 5 years in a rotation that
includes grasses or fallow; (2) plant
population, using the lowest population
density possible to obtain maximum yields
and making sure the planting equipment is
functioning properly to obtain well spaced
plants; and (3) no fall tillage, leaving
sunflower debris on the soil surface to reduce
the survival of the fungus over the winter.
· These common-sense methods have
additional benefits: they also help growers
reduce other disease and pest' problems in
sunflowers, so that sunflowers will continue
to be a profitable alternative crop in the
state.
D
The writer is Martin L. Carson, assistant professor of
plant science at SDSU.
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Ordway Prairie
A preserve that won't be 'preserved,'
Ordway is a bit of nostalgia, a key
to future, ·and a 'managed' prairie

Native prairie-7,600 acres of it. A
hundred buffalo. The ferruginous hawk and
its large stick nests on hillcrests. Coyotes,
jackrabbits, badgers, muskrats, mink.
Mallard, blue-winged teal, gadwall, pintail,
shoveler, canvasback and redhead ducks•.
Tall grass, short grass, and 400 wetlands (in
a good year). Special. The Samuel H. Ordway
Memorial Prairie.
" :· .. It gradually and gracefully rises on
each side, by swell after swell, without tree,
or bush, or rocks ... and is everywhere
covered with green grass, affording the
traveller, from its highest elevations, the most
unbounded and sublime views of-nothing at
all-save the blue and boundless ocean of .
prairies that lie beneath and all around him,
vanishing into azure in the distance, without
a speck or spot to break their softness.''

•

•

Thus the painter George Catlin described a
plateau near the Ordway Preserve in 1835.
_
Very special.
The Nature Conservancy bought this land
west of Leola in 19~5. It owns many
preserves in the United States, creating
"living museums" for education, research,
and enjoyment. The Samuel H. Ordway
Memorial Prairie is one of the best. And the
Conservancy has invited Experiment Station
scientists to use this resource.
"We need to know the interrelations
between soil, nutrients, vegetation, and
wildlife. The more we know, the better we
will be able to manage,'' preserve manager
Paul Bultsma said.
"The range manager may take information
and apply it to production. We use the same
Information to manage for natur.a l qualities."

"Letting nature work for you" is
idea behind prescribed burning

Paul Bultsma, preserve manager, examines one of several burn
plots on Ordway. Scientists are determining the best burning
prescription for eliminating Kentucky bluegrass and smooth
bromegrass and promoting the growth of native species .
Native species are considered more desirable because they
continue producing in mid-summer.

The Nature Conservancy wants to return
the preserve to the condition when European
man first saw the prairie-before the plow,
before cattle replaced buffalo, before prairie
fires were controlled. Before such
.
evolutionary 'influences were halted, and the
ecosystem disturbed.
This is an opportunity for prairie
management studies on an area larger than
any of the Experiment Station substations.
SDSU researchers, along with the Nature
Conservancy, have made plans for inventories
of plant communities, small mammals, insects,
birds-detailed counts that could be repeated
later to measure the effects of a management
technique. Natural diversity is the yardstick,
the measure of success.

Controlled burning is being studied by Dave
Engle, SDSU range scientist. The experiments
make some ranchers in the area nervous,
Engle admits. But he is quick to point out
differences in types of fires .
"A prescribed grassland burn is a properly
timed, cool, fast fire-like paper burning. A
wildfire is often poorly timed and hot. They're
not the same at all," Engle explains. "Every
safety precaution is taken with prescribed
burning.
"My work will be to determine what is the
best prescription for controlling exotic
species, for stimulating the warm-season tall
grasses, and to see what combination of
frea tments is most profitable for the
rancher."
This summer he will be comparing the
effectiveness of intensive spring grazing to
spring burning in eliminating smooth
bromegrass and Kentucky bluegrass. These
introduced grasses are considered
undesirable on native prairie under preserve
management objectives, and frorri a rancher 's
perspective as well. They tend to dominate
plant communities, reducing natural diversity
and productivity.
"Preliminary data indicate that intensive
spring grazing is comparable to spring
burning in reducing cool-season grasses and
encouraging native warm-season grasses,"
Engle said. ''These practices require extra
management, but can stimulate forage
production. A large benefit to livestock
producers would be the extra forage
available in mid-summer.
"In the Great Plains states, beef cattle
receive 32% of their total year's feed
requirements as supplements from grain
silage and hay-the rest of their feed comes
from range. South Dakota is about 53%
rangeland. So, if production is increased even
a little using methods that require limited
fossil fuels, we've made a pretty economical
improvement.
"With controlled burning," Engle said, "we
increase diversity, productivity, and the
nutritive value of the forage.
''In terms of preserve management, burning
has the advantage of requiring little livestock
management. For the rancher, we don't know
which is best yet. Burning, of course, is less
desirable because of the forage lost. With
either practice we are talking about very
economical and, possibly, profitable
improvement programs. Burning and grazing

12
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Familiar sights on the prairie - a windm ill , bluegrama, buffalo ,
Maximilian sunflower. Ordway 's manager calls t he preserve a
" living museum. " The Nature Conservancy wants to return the
7,600 acres of native prairie to the condition it was in when
European settlers first saw it. To do this-to eliminate nonnative species-takes good management , and the techniques

management are improvement practices that
let nature work for you."
The bigger a lock box is, the more
jewels it holds. Ordway holds many

•
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Dr. David Holden, Experiment Station
biologist, emphasizes Ordway Prairie's use as
a seed bank.
"There is a part of the South Dakota
heritage being maintained at Ordway. It's a
storehouse, a safety deposit box , if we want
to utilize these native plant species in the
, future. Many people are looking into the use
of native plants now-for example, giant reed
for wall board," Holden said.
Dave Ode, a graduate student in biology,
has been mapping and identifying plant
species that are in the five counties
surrounding the preserve but that are not on
Ordway Prairie.
''The diversity of a prairie is a measure of
its stability. Ode is trying to measure the
diversity, which is a reflection of the prairie's
health," Holden said:
"These species are not endangered, but
they are rare in the Leola area ," Ode
explains. Many, such as yellow stargrass, are
on the western edge of their natural habitat.
Barry Hertz (a former SDSU graduate
student) found that 30 plant species exist on
Ordway. Ode's survey shows about 25 more
should be established.
Ordway Prairie's role as a "living
museum" is important in grass research.
Scientists continually need new sources of

used here will also give ranchers better forage production
techniques. Ordway_is also a seed bank. Plant breeders come
here for plant characteristics , such as drought r~sistance,
which they can then incorporate into varieties under
development.
·

adapted seed to develop drought and disease
resistant forage and cash varieties.
Preserve will be managed, not
''preserved,'' will fund research

Ordway.'s current management plan
includes leased grazing of up to 2,000 head of
livestock at a given time, although in the
summer months the pastures are stocked with
an average of 600 to 700 head.
"This is a major part of the income at
Ordway. With this, the preserve is selfsufficient and can fund some research,"
Bultsma said. ''The very specific lease
agreements prevent overgrazing. Grazing can
be used to maintain and improve the quality
of the prairie."
The management and research plans are
currently being reevaluated. Nature
Conservancy funding will determine how
ambitious the new plan will be.
"Most people's idea of preserving an area
is to acquire it and leave it alone," Ode said.
"But it must have management stimulus to
preserve all the components of a prairie. That
includes grazing or fire-removal of mulch
accumulation. If the land isn't managed well,
it deteriorates, native species disappear,
Eurasian weeds invade. One of the research
goals is to define the ideal management plan
for the most diverse and productive native
prairie possible."
D
The writer is Susan Kirkvold Ivey, assistant information
specialist in the Ag Information Office.
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No germs
M·other and babies-nine of themare doing fine; they're going to
be very special pets of these vets

What's so unusual about a sow having nine
pigs by C-section?
Not the Cesarean deliv·e ry. Veterinarians
assist birth in this manner whenever it's
needed.
What is unusual is that the sow was on an
operating table, glued into a plastic tent, and
her pigs will grow up in plastic tents in a
germ free environment. This is known as
gnotobiotic delivery.
Darrell Johnson, veterinarian at the SDSU
Diagnostic Lab, worked in gloves built into
.the plastic tent. The umbilical cord was cut
and air passages cleared before the
newborns were passed to another plastic
bubble which w'as to be their new home.
Each nursery bubble is also equipped with
rubber gloves; the air coming into the unit is
filtered to keep out bacteria.
After just a few hours, the pigs are ready
to start drinking their sterilized milk rations.
Germ free pigs are ideal ·research animals;
for they are free of infectious disease
producing agents. Therefore, when a single
infeGtious agent is given to an animal, the
disease process is not complicated or masked
by other agents.
And, not having had their mother's first
milk (colostrum), the pigs have no immunity to
any infectious disease. Thus, they have no
antibodies.
When a pig is exposed to a single . ,
infectious agent, it will develop antibody only
against that agent. Pure antibody is a
diagnostic tool.
These germ free pigs will be mostly used in
research on diarrhea, which accounts for a
high percentage of the cases received at the
lab. Heading the project are John McAdaragh
and David Benfield. Melissa Libal, a
veterinarian, also conducts such surgery.
This was the fifth such germ free surgery
atSDSU.
0
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The writer and photographer is Jerry Leslie, information
specialist in the Ag Information Office.
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Continuous
cropping
Twenty years weren't enough to
deplete these soils; continuous
corn gave highest TDN scores

Karen Cameron

Continuous cropping in the mideastern
states is replacing rotations in some
instances. Farmers in these states are able to
· keep the fertility and tilth of the soil up and
disease incidence down, while profiting from
becoming crop specialists.
We have barely been in farming in South
Dakota as long as some places farther east
have been in continuous corn (the record may
be a plot at the Univei:sity of Illinois, planted
each year to corn for ov.e·r 100 years, with no
buildup of stalk rot or other disease).
We can't take information wholesale from
these states and apply it in South Dakota.
Our soils are not as deep; our climate is less
conducive to corn-in any rotation. We need
some answers from here at home before we
feel comfortable about contiriuous cropping.
So a long term crop rotation study was
started in 1960 at the Southeast Experiment

Farm near Beresford. Its purpose was to
compare the production of different rotation
schemes and to compare unfertilized versus
fertilized rotations.
The following cropping sequences were
tested: (1) continuous corn, (2) corn-oats, (3)
corn-corn-oats and alfalfa-alfalfa hay, (4)
oats-sweet clover-corn, (5) corn-soybeans-oats,
(6) corn-oats-soybeans, and (7) continuous
sorghum.
··
Each of the seven rotations was further
split. Half-plot areas designated as "zerofertilization" have received no fertilizer since
1960. Those half-plots designated "fertilized"
have received a specific amount of fertilizer
each year based on their fertility status.
Yields of each crop in each rotation were
collected and recorded on a yearly basis. In
some years, yields were low or nonexistent
because of hailstorms, drought, and wind
and, in one year, excessive rainfall shortly
before harvest.

,.

Problem was to find measurement
that would work for all rotations

Table 2. Continuous com outylelded all other rotations.
These are TON values for each crop.
:ii

Some method was needed to measure each
rotation equally. How could we compare
Rotation 1, with corn as its only crop, and
Rotation 3, which has five different crops?
Three possibilities were open: cash value,
protein value, and total digestible nutrients.
The cash value method was eliminated
because of the continually changing market.
The protein value method was discarded
because protein tends to vary each year.
I chose a method of measuring the total
digestible nutrients (TDN) as the most
appropriate. The TDN values of this study are
yields which have been converted to a TDN
equivalent for cattle on a dry matter basis.*
First, all yields were converted to pounds
per acre. We then converted it to TDN by
multiplying lb/ A times the percent of total
digestible nutrients of dry feed for cattle
(Table 1).

RotatloR1
cont. oom
Rotation 2

com

Rotatton a

com
com

1#

Crop
Corn
Soybeans
Oats
.Sorghum
Alfalfa

lb/bu

TON%
(cattle, dry matter)

56
60
32

88.8
91.4
74.5

56

83.6

60

55.3

Now we have a value, in place of a yield,
for each crop within each rotation.

TON highest from continous corn,
no rotation severely depleted soil
Continuous corn out-yielded any of the
other rotations. Even. the unfertilized
continuous corn out-yielded the other
fertilized rotations (Table 2).
The corn-oats and the oats-sweet clovercorn rotations are very high yielding and they
run a close third behind the continuous
sorghum rotation for nutrient production.

oats+ alfalfa
alfalfa hay

ai8

..

. cm
1300
4119

4298

1437
a1•

88**

Rotation 4
com
clover+ oats·

3830
1019

3830
1300

3752

4553

RotaUonS

com

1855
1475

1515
1149

soybeans
oats

Rotation 8

4747

3860
977

1370

1485-

1665

Rotation 7 "'
sorghum:
• •aver twenty years, many years' data were deleted due
to an insufficient stand where zero or only one cutting of
alfalfa was harvested.
*O = no fertilizer since 1960; F = fertilizer according to
test results.

Rotations 3, 5, and 6 are almost the same in
total TDN values and, in comparison to the
other rotations, produce the least.
After 20 years, the quantity of organic
matter present in fertilized and unfertilized
soil remains approximately the same (Table
3.)

Potassium is adequate for both the
fertilized and unfertilized plots. Soil
phosphorus shows a significant decrease
from fertilized to unfertilized plots. With
annual applications, the levels of available

Table 3. After 20 years, soil tests show organic matter In
fertilized and unfertilized plots stayed the same.
Organic
matter,%

*TDN of each crop in each rotation was taken from the
Atlas of nutritional data on United States and Canadian
feeds, from the National Academy of Science (1972).

8417

3821
1148

oats
soybeans

"

(F)

3349
139

oats

com
Table 4. Conversion to TON gave us a measurement that
would' fft all rotations.

(O)'* '

Unfertilized
Fertilized

2.93
2.97

(0-6 Inch salnp/lng depth)
NO,-N,lb/A P,lb/A
K,lb/A

13

13

694

16

25

720

•

Computer printout sheets and a handy calculator are tools as
familiar to today 's plant scientists as shovels and buckets.
Before she could examine the effects of continuous cropping,
Karen Cameron first had to find a way to compare the relative

soil phosphorus can be improved and the
potential productivity of the soil maintained
at a higher level.
Determining which rotation depletes the
soil more is another objective of this study.
No great difference between rotations is
evident when looking at organic matter,
nitrate-nitrogen, and phosphorus.
Soil phosphorus values are variable, but
continuous sorghum shows a much higher soil
phosphorus value. Soil potassium values also
vary, but rotations 3 and 5 have more
potassium than the others.
Rotations containing legumes do not reflect
significant differences in their nitratenitrogen values or organic matter content
when comparing them to the other rotations.
Perhaps one reason for such good fertility
in the unfertilized plots is the quality of the
soil that we are dealing with in the first
place. The experiment is located on an Egan
silty clay loam in southeastern South Dakota.
The Egan series was formed from a silty
glacial drift.
Native vegetation was mainly tall and midheight prairie grasses. This type of parent
material imparts to the soil many nutrients
and the capacity to "hold" nutrients in place
18

values in rotations of such diverse crops as alfalfa, oat~, and
corn . TON, total digestible nutrients, was the most reliable
method, but it took some figuring to get it.

longer than a coarser soil having a higher
sand content.
These data show a definite and consistent
increase in TDN values for each of the
rotations when commercial fertilizer was
applied, but no great difference in soil
nitrate-nitrogen, organic matter, potassium,
or phosphorus between the fertilized and
unfertilized plots at the end of 20 years.
Evidently the rate of fertilizer application
used was not sufficient to build up supplies of
plant food in the soil in a form available to
plants but was sufficient to improve annual
production.
Does it look like these soils can never be
depleted?
They could be. You must remember that
these plots are at the Experiment Farm,
where the managers have had the benefit of
soil testing and the expertise of specialists at
SDSU.
You have access to the same assistance,
either directly or through your county agent.
With good management, you can maintain the
productivity of your soils.
D
The author is Karen Cameron, graduate student in plant
science.
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·Publications off the press
The Agricultural Experiment Station and the
Cooperative Extension Service distribute a large variety
of publications to South Dakota citizens. Your county
Extension office has copies and also a free catalog of all
titles.
These publications are the new subjects off the press
between January 1 and March 31, 1981.
FS 525A, Chemical weed control in small grains and
forages, 1981
FS 525B, Chemical weed control in soybeans, 1981
FS 525C, Chemical weed control in corn, 1981

FS 525D, Chemical weed control in sorghum, 1981
FS 760, Goose production
EC 737, Insect prevention in stored grain
EC 738, Fumigation of stored grain
B 668, The best of bison (recipes)
B 671 , Edible beans (production)
B 673 Goose marketing and production
C 229 No. 4, Population and net migration
C 233, Preliminary cost estimates: producing alcohol
from a small scale plant
C 235, 1980 Corn performance trials
C 236, 1980 Grain sorghum performance trials

•
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Director's comments
SDSU 's centennial is a time to pay tribute to
those who brought us to this watershed year
and a time to move confidently into the next
century.

Diets and pills
Schoolkids kept diaries , which showed mixed
results. Some got all the vitamins and minerals
they needed from their meals , some needed supplements , and some were taking either too many
or the wrong supplements.

Sclerotinia
It 's a fungus that causes stalk rot and head rot
of sunflowers. It 's not critical yet , but we can 't
ignore preventive cultural practices, the best of
which is a long rotation .

10

Ordway Prairie

14

No germs

16

Although it's owned by Nature Conservancy, it's
no " preserve." The techniques that will restore
native prairie here are the very same techniques
that will help commercial cattlemen grow better
pastures .

If a little pig 's idea of hog heaven is a mud puddie, these nine little ones will miss out . But what
other litter can claim such TLC as this group is
getting?

Continuous cropping
Twenty years in continuous corn can 't begin to
match the 100 plus years back east. Nevertheless , our records are beginning to pile up , in dicating what you can expect with good soil and
good management.
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